RECOLLECTIONS AND REFLECTIONS
I was anxious to see what the behaviour of moving particles ought to be on Maxwell's theory that magnetic forces could be produced not only by electric currents through wires, but also by changes in electric force in a dielectric. Charges of electricity did not figure at all prominently in this theory, and when Maxwell in discussing electrolysis had for convenience of description to speak of a molecule of electricity, he says the phrase is out of harmony with the rest of his treatise. Helmholtz, who was a supporter of the theory, said he should be puzzled to explain what an electric charge was on Maxwell's theory beyond being the recipient of a symbol.
Since the electric force near an electrified particle varies very rapidly as the particle moves about, the behaviour of a moving charged particle would seem to afford a satisfactory method of testing the theory. I worked out, therefore, what on this theory would be the magnetic force produced by the moving particle, and what would be the mechanical force on the particle if it were acted upon by an external magnetic field. The results were published in the Philosophical Magazine for April 1881. I shall have to refer to them again when I am reviewing the progress of physics later on. The calculations in the paper were long, but there is one result which can be obtained without calculation which has formed the basis of a great deal of my work. The magnetic force is on Maxwell's theory proportional to the rate of change in the electric force. If e is the charge and v the velocity, the electric force at a given point will be proportional to et and its rate of change to ev ; hence at any point there will be a magnetic force proportional to ev; but where there is magnetic force there is energy, and the amount of the energy per unit volume is proportional to 92